We compared MRI, CT and bone scintigraphy in the examination of experimentally produced metastatic bone tumors. Three Japanese white rabbits with VX-2 bone tumor were used. T1 weighted (T1W) and T2 weighted (T2W) images were obtained in each MRI examination. All the tumors distributed from the bone marrow to the extraosseous region. T2W images were the best to detect the extraosseous tumors. CT was the best to detect the destructions of bone. T1W and T2W images equally detected the invaded bone marrow. Bone scintigraphy detected all the lesions but could not distinguish the lesions of bone marrow, bone and extraosseous regions MRI ; CT; bone scintigraphy ; bone metastases Magnetic resonance imaging (MRI) computerized tomography (CT) and bone scintigraphy are useful to detect bone metastases of cancer. There has been, however, no experimental studies of comparing these modalities. We compared these modalities in experimentally produced bone metastases.
MATERIALS AND METHODS
Three Japanese white rabbits impregnated with VX-2 bone tumor were used. This tumor can be prepared by intramedullary free cell implantation (Enneking and Flynn 1968; Okuyama et al. 1974 ). On the 28th day after implantation, MRI, CT and scintigraphy were performed in the first rabbit, and on the 14th day in 2nd and 3rd rabbits. MRI was performed with a 0.14 or 0.5-T unit. T1 weighted (T1W) and T2 weighted (T2W) images were obtained in each MRI examination. Bone scintigraphy was performed after 2 hr of injection of technetium-99 m methylene diphosphate (99 mTc-MDP). About 15 MBq per kilogram of 99 mTc-MDP was injected. A gross pathological examination was done in the first rabbit after the three imaging examinations.
RESULTS
All the tumors distributed from the bone marrow to the extraosseous regions as shown in Fig. 1 mTc-MDP. Bone scintigraphy, however, could not distinguish the bone marrow, the bone and the extraosseous component. All the lesions of bone marrow were detected as the areas of lower signal intensity than normal bone marrow in T1W and T2W images. Any lesions of bone marrow were not detected in CT. All the bone lesions were detected as discontinuations of the bone in T1W and T2W images, and as destructions in CT. CT was superior in detecting the bone lesions. All the extraosseous tumors were detected as areas of remarkably higher signal intensity than surrounding normal muscles in T2W images, and as areas of slightly lower density than surrounding normal muscle in CT. In T1W images, the extraosseous tumor of the first rabbit was detected as the area of higher signal intensity than surrounding normal muscles, and the extrosseous tumors of the other two rabbits were almost the same as the surrounding normal muscles in the signal intensity. T2W images were superior to CT or T1W images in detecting the extraosseous tumors. DISCUSSION We considered the lesions as the model of bone metastases with extraosseous invasion, but extraosseous lesions may be derived from leak cells of implantation.
Bone scintigraphy is a sensitve method in the examainaton of bone metastases of cancer, and it can easily detect the abnormality in whole body. However, it could not distinguish the bone marrow, the bone and the extraosseous component at least in this study. In the third rabbit, although we performed single photon emission CT (images are not shown) in addition to the conventional planar images, we could not separate these components. It is also important that bone scintigraphy may not indicate the tumor itself but bone reactions (Okuyama et al. 1974 ).
MRI and CT could distinguish these components in bone metastases. CT was superior to MRI in detecting the bone lesions. MRI was superior to CT in detecting the lesions of bone marrow and extraosseous tumor. Especially T2W images were superior detecting extraosseous tumor. These results accord with previous clinical reports (Richard et al. 1986 ; Holger et a1.1987 ; Jamshid et a1. 1989). T1W images could detect the extraosseous tumor in the first rabbit only. In the first rabbit, the interval between the tumor cell implantation and imaging examinations was twice of other rabbits. In this long interval, Table 1 .
the extraosseous tumor became necrotic and hemorrhagic as confirmed by the gross pathological investigation. This may be the reason that T1W images could detect the extraosseous tumor as the area of slightly higher signal intensity than the normal muscles in the first rabbit, because hematoma has generally high signal in T1W images (Sundaram and Mcleod 1990) .
We conclude that MRI is the best to detail invaded bone marrow and extraosseous tumors, and CT is the best to detail bone lesions. 
